Introduction
Genome-wide, high-resolution arrays are rapidly becoming a reliable method of molecular investigation across individuals, families, and populations. Developed just a few years ago, they have now become a primary method for assessment of the quantitative and qualitative genomic variations involving single nucleotide polymorphisms, copy number variations (CNVs), and insertions and deletions.
They have been instrumental in establishing genome-wide associations in a variety of disorders including cancers, and congenital anomalies. Further, the results have helped identify the involvement of specific genes and genomic alterations in a number of cancers. This case report represents one such example and deals with identification of a major genomic rearrangement by Affymetrix Human Array 6.0 in an 80-year-old male who developed leukemia at 69 years of age.
The subject was identified and recruited for this study as the father of a monozygotic twin pair discordant for schizophrenia and clinically assessed by Dr. Richard O'Reilly (Psychiatrist). He gave informed consent and provided blood and buccal cells to be used in this research protocol that has been approved by the Committee on Research Involving Human Subjects at the University of Western Ontario.
Case Report
The subject was an 80-year-old at the time of assessment. He had a high school diploma and had worked in sales until he retired. The subject had no major illness until he was diagnosed with leukemia at age 69. At age 70 he was noted to be hypertensive and 3 years later had a quadruple coronary bypass. Immediately following his coronary artery bypass the subject developed low mood and anxiety. And then after discharge from hospital Chromosomal deletions are among the most common genetic events observed in hematologic malignancies; loss of genetic material is regarded as a hallmark of putative tumor suppressor gene localization. We have identified an unusual cluster of deletions at 13q14.2-13q21.33 in an 80-year-old father of a monozygotic twin pair discordant for schizophrenia, who developed chronic leukemia (CLL) at age 69.
MATERIALS AND METHODS:
The breakpoints for individual deletions in this cluster was identified by Affymetrix Human Array 6.0 screening.
RESULTS:
The deleted segments harbours a number of genes, most associated with cancer as well as a high concentration of LINEs, SINEs and related repeats. The derived chromosome represents an intra-chromosomal re-arrangement that quickly overtook blood progenitor cells probably before age 69 as a cause of CLL. CONCLUSIONS: The study highlights the role of ongoing de novo changes at susceptible sites, such as repeat rich regions, in the human genome. Also, it argues for the he started to experience panic attacks and was prescribed lorazepam for 2 months. At age 80 the subject's gallbladder ruptured and he developed septicemia. He had emergency surgery following which he lost weight, became debilitated and experienced further symptoms of depression. The subject received the last course of nine chemotherapy treatments for leukemia 6 months before the blood was drawn for genetic assessment. At the time when the blood was drawn the subject was taking atorvastin sodium daily to treat hypercholesterolemia.
Results and Discussion
The subject's leucocyte genomic DNA was hybridized to the Affymetrix Human Array 6.0 following the manufacturer's protocol at the London Regional This analysis identified an unusual cluster of gains and losses on 13q that forms the focus of this report. Table 1 shows the cytogenetic and molecular (nt) breakpoints as well as the size of deleted fragments and gene affected. The genomic features of this abnormality as shown in Figure 1 , suggests that it harbors a number of genes, some labeled in this figure. More important the genes affected are implicated in a number of pathways [ Table 2 ]. It is apparent from this table that a large number of genes are known to play a role in cancers, cell cycle regulation. Further, the region harbors several MicroRNA coding genes, which function in cell survival, proliferation, differentiation, and angiogenesis and is the primary target of genomic amplification that occurs in several lymphomas and solid tumors. [1] A recent study by Parker et al. [2] has assessed 13q deletions Chromosomal deletions are among the most common genetic events observed in hematologic malignancies. It includes differential loss of genetic material from 13q in lymphoid neoplasias, in non-Hodgkin's lymphoma and in chronic lymphoproliferative diseases. [7] The presence the complex deletion involving 13q14. 2-13q21.33 in our subject is best explained by the origin of this abnormality later in life, probably before age 69 when he was diagnosed with CLL. Given the genes involved, it is argued that this abnormality must have provided proliferative advantage that led to the development of reports [8] that de novo mutations that are operational during the life-time [9] can occur both randomly and in response to external challenges. that account for the initiation and rapid progression of chronic lymphocytic leukemia.
Conclusion
The human genome continues to undergo genomic changes randomly and in response to a variety of internal and external factors. We report a cluster of somatic deletions covering 13q14.2-13q21.33, along with individual breakpoints and genes affected in a male that the most likely has caused progressing CLL. Such results support the dynamic nature of the human genome and the role of specific genomic aberrations in leukemia. 
